Activity and deletion analysis of recombinant human cathepsin L expressed in Escherichia coli.
A cDNA clone encoding the human cysteine protease cathepsin L was expressed at high levels in Escherichia coli in a T7 expression system. The insoluble recombinant enzyme was solubilized in urea and refolded at alkaline pH. 38-kDa procathepsin L was purified by gel filtration at pH 8.0, and a 29-kDa form of the enzyme was purified by gel filtration after autoprocessing of the proenzyme at pH 6.5. The kinetic properties of the 29-kDa species of recombinant cathepsin L were similar to those published for the human liver enzyme (Mason, R. W., Green, G. D. J., and Barrett, A.J. (1985) Biochem. J. 226, 233-241), using benzyloxycarbonyl-Phe-Arg-7-(4-methyl)coumarylamide as substrate. However, the stability of the recombinant enzyme, and its pH optimum for this substrate was shifted to a higher pH. Structure-function studies of cathepsin L were performed by constructing mutations in either the propeptide portion or the carboxyl-terminal light chain portion of the protein. These constructions were expressed in the E. coli system, and enzymatic activities were assayed following solubilization, renaturation, and gel filtration chromatography of the mutated proteins. Deletions of increasing size in the propeptide resulted in large proportional losses of activity, indicating that the propeptide is essential for proper enzyme folding and/or processing in this renaturation system. Deletion of part of the light chain containing a disulfide-forming cysteine residue or a single amino acid substitution of alanine for this cysteine residue resulted in almost complete loss of activity. These data suggest that the disulfide bond joining the heavy and light chains of cathepsin L is essential for enzymatic activity.